Duration of time that beef cattle are fed a high-grain diet affects the recovery from a bout of ruminal acidosis: short-chain fatty acid and lactate absorption, saliva production, and blood metabolites.
This study was conducted to determine if the duration of time that beef cattle are fed a high-grain diet affects short-chain fatty acid (SCFA) absorption, saliva production, and blood metabolites before, during, and following an induced bout of ruminal acidosis. Sixteen Angus heifers were assigned to 1 of 4 blocks and within block to 1 of 2 treatments designated as long adapted (LA) or short adapted (SA). Long adapted and SA heifers were fed a backgrounding diet [forage:concentrate (F:C) = 60:40] for 33 and 7 d, respectively, and then transitioned over 20 d to a high-grain diet (F:C = 9:91) with the timing of dietary transition staggered such that the LA and SA heifers were fed the high-grain diet for 34 and 8 d, respectively, before inducing ruminal acidosis. Ruminal acidosis was induced by restricting feed to 50% of DMI:BW for 24 h followed by an intraruminal infusion of ground barley at 10% DMI:BW. Heifers were then given their regular diet allocation 1 h after the intraruminal infusion. Data were collected during an 8 d baseline period (BASE), on the day of the acidosis challenge (CHAL), and during 2 consecutive 8 d recovery periods (REC1 and REC2). When pooled across periods, the fractional rates of propionate (42 vs. 34%/h; P = 0.045) and butyrate (45 vs. 36%/h; P = 0.019) absorption, measured using the isolated and washed reticulorumen technique, were greater for LA than SA heifers. Moreover, overall, LA heifers tended to have greater absolute rates of butyrate absorption (94 vs. 79 mmol/h; P = 0.087) and fractional rates of total SCFA absorption (37 vs. 32%/h; P = 0.100). Treatment × period interactions for lactate absorption (P = 0.024) and serum D-lactate concentration (P = 0.003) were detected with LA heifers having greater D-lactate concentrations during CHAL and greater fractional rates of lactate absorption during REC1 than SA. The absolute and fractional absorption of acetate, propionate, and butyrate increased between REC1 and REC2, with intermediate values for BASE (P ≤ 0.05). Although fractional rates of SCFA absorption were low during REC1, saliva production (P = 0.018) increased between BASE and REC1, with intermediate values for REC2. These results suggest that the duration of time that animals are fed a high-grain diet may increase propionate, butyrate, and lactate absorption, and that cattle may decrease SCFA absorption and increase saliva production shortly after an acute bout of ruminal acidosis.